Introduction
In [23] , we obtained a complete systematization of the L 2 -well-posed mixed problem for regularly hyperbolic equations of second order. But we could not get an applicable one under the condition (A!I 0 ) (see [23: p. 251] ). In this paper, we have a useful systematization for the above problem with real boundary operators. In (P.I) in §2, the boundary operator B 1 has the following form related to L x in (P.I), (2.5) and (2. We have two main results in our paper. One of them is that we are able to obtain a complete and applicable systematization of the L 2 -well-posed mixed problem for regularly hyperbolic equations of second order with real boundary operators. Another of them is that by this systematization, we prove that a mixed problem (P.2) for weakly hyperbolic equations of second order degenerating on the initial surface, is C°°-wellposed. To obtain C°°-well-posedness, we use the energy estimate. By the above systematization, we reduce our mixed problem to the problem with non-negative type boundary condition for symmetric hyperbolic pseudo differential systems of first order, and obtain the energy estimate. This systematization which was discovered in [7] , [19] , [20: Cor.], [21] and [23] , is further developed in our paper. Also, our systematization is used in [22] and [24] .
As for the other systematization on the Cauchy problem and the mixed problem for hyperbolic equations, we can refer to [4] , [5] , [12] , and [13] . Also, as for the other result on the mixed problem for hyperbolic equations degenerating on the initial surface, we can refer to [1] , [2] , [6] , [8] , [9] , [10] , [17] and [18] .
An outline of this paper is as follows. In §1, we give the notation. In §2, we state the problem and the result. In §3, we discuss a systematization of the L 2 -wellposed mixed problem with real boundary operators.
Seeing that a mixed problem for degenerate hyperbolic equation of second order can be derived from the result in §3 by the procedure used in [23 
The result in § 3 is that we are able to obtain a complete and useful systematization of the problem (P.I) under the conditions (A.I) and (All). This result is one of the main results in our paper. The explicit representation of the systematization is mentioned in §3. 
(ii) If | Re p| + | Re q\ = 0, the inequality holds :
where b is the same function as in ( 
This representation (2.9) is used to obtain the energy estimate for the mixed problem. Nextly, we treat the mixed problem for weakly hyperbolic equations of second order 
The functions c(£, s) and b(t, s, rj) are determined by
for all 5 e R 1 and all y/ e (M n -(v(s)}) satisfying ^"=1 v/s)^ = 0.
Remark 3. In (2.13), f is independent of £, and J 0 (^) depends on only r, s and rj.
We assume the following conditions for the problem (P.2) : 
2). Then, for any data M O (X), u { (x) e H°°(O), /(t, x) e ff?(H™(Q)) and g(t, s) e £?(H"(S)) which satisfy the compatibility condition of infinite order, there is a unique solution of the problem (P.2) which belongs to £?> (H™ (Q)).
The plan of the proof of Theorem is essentially same as that of [23: §3 and §4] . By the systematization of the problem (P.I) obtained In §3, we can get our Theorem. Therefore, we omit the proof of Theorem in our paper.
Remark 5. Instead of the condition (A.IV), we assume the following condition (A.V) for the problem (P.2):
(A.V) (i) Rec(t,s)^0.
(ii) There is a positive constant <5(0 < <5 < j) such that In this section, we are concerned with the problem (P.I) under the conditions (A.I) and (A.II), and discuss how to reduce the problem (P.I) to the mixed problem for symmetric hyperbolic pseudo differential systems of first order with non-negative type boundary condition.
® Re c(t, s) 2 ^ {Re b(t, s, rj)} 2

+ (Re c(t, s) -Im b(t, s, q) -Im c(t, s) • Re b(t, s,rj)} 2 for all (r, s, rj) e {(t, s, r]) E [0, T] x S x {R"' 1 -v(s)}\ Re c(t, s) > 6}.
We set Proof. By simple calculations, we obtain Lemma 3.1 .
IUA
Q.E.D.
Remark 6. See [7] and [19] for (3.4) and [23] for (3.3).
Remark 7. By (2.7) and (2.9), the above systematization of the wave equation u tt ~ u xx -u yy = 0 enables us to treat the Cauchy problem and the mixed problem by choosing parameters as appropriate functions or operators. Now, by (2.9), we obtain From now on, we treat a systematization of the L 2 -well-posed mixed problem with real boundary operators (P.I)
We separate it into two cases :
Remark 8. The case (II) is a special one of the case which is already treated in [23] . 
By (2.6), (2.10) and (3.6), there is a smooth, real and symmetric (n -1) x (n -1) matrix M(t, x) such that We set
Lemma 
For c(t, x') and b(t, x', ?;') iw (2.2), we have
C-/ By (3.18), (3.19) and (3.20), we get
for all (t, x', C') e [0, T] x R"' 1 x (R"' 1 -{0}). Therefore, by (2.1) and (3.21), we have
For the problem (P.I), we set and Cj ( 7 = 2, • • • , n) is the same as in (3.19) . Then, we have for U E Ker P t Here, we set •-=z /(^sl . E 2 "-al x 1 pseudo differential system with the same property as E±. Q.E.D.
